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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To protect a circuit from being deteriorated in 
performance or broken down due to a current or a voltage generated by electrostatic 
discharge. 

SOLUTION: A semiconductor integrated circuit device comprises a first chip 12aa 
second chip 12b independent from the first chip 12a electricallypads 15a and 15b 
arranged on the first and second chips 1 2a and 1 2brespectively and connected with 
QND pinspads 23a and 23b connected with the pads 1 5arespectivelya bonding wire 24 
for connecting the pads 23a and 23band protective circuits 22a and 22b disposed 
between the pads 1 5a23a and between the pads 1 5b23brespectively. 



CLAIMS 



[Claim(s)] 

[Claim 1]A semiconductor integrated circuit device comprising: 

It is a semiconductor integrated circuit device which carries two or more chips in one 

envelopeand is the 1st chip. 

Said 1st chip and the 2nd chip arranged independently electrically. 

The 1 st pad that is arranged on said 1 st chip and connected to the 1 st GND pin. 



The 2nd pad that is arranged on said 1st chip and connects with said 1st padThe 3rd 
pad that is arranged on said 2nd chip and connected to the 2nd GND pinA protection 
circuit which has been arranged on said 2nd chip and has been arranged at least at 
one side between the 1st connecting men^iber that connects said 3rd padthe 4th pad 
that connectsand said 2nd pad and said 4th padbetween said 2nd pad and said 3rd 
padand said 4th pad. [ said 1 st pad] 

[Claim 2]A semiconductor integrated circuit device comprising: 

It is a semiconductor integrated circuit device arrangedrespectively on a bed which 

carried two or more chips in one envelopeand in which these chips were divided into 

pluralityand is the 1st bed. 

The 1st chip arranged on said 1st bed. 

The 2nd bed arranged by separating from said 1 st bed. 

The 2nd chip arranged on said 2nd bedand the 1st pad that is arranged on said 1st 
chip and connected to the 1st GND pinThe 2nd pad that is arranged on said 1st chip 
and connects with said 1 st padThe 3rd pad that is arranged on said 2nd chip and 
connected to the 2nd GND pinA protection circuit which has been arranged on said 
2nd chip and has been arranged at least at one side between the 1st connecting 
member that connects said 3rd padthe 4th pad that connectsand said 2nd pad and 
said 4th padbetween said 2nd pad and said 3rd padand said 4th pad. [ said 1st pad] 

[Claim 3]The semiconductor integrated circuit device according to claim 1 or 
2wherein frequency to be used differs between said 1st chip and said 2nd chip. 
[Claim 4]The semiconductor integrated circuit device according to claim 1 or 
2wherein a supply voltage value differs between said 1st chip and said 2nd chip. 
[Claim 5]The semiconductor integrated circuit device according to claim 1 or 
2wherein a supply voltage value differs between said 1st chip and said 2nd chip more 
than twice. 

[Claim 6]The semiconductor integrated circuit device according to claim 1 or 
2wherein one of a power supply and timing of OFF differ between said 1st chip and 
said 2nd chip. 

[Claim 7]The semiconductor integrated circuit device according to claim 1 or 2 with 
which one side of said 1st chip and said 2nd chip is characterized by another side of 
said 1st chip and said 2nd chip using a digital signal using an analog signal. 
[Claim 8]The semiconductor integrated circuit device according to claim 1 or 
2wherein said 1 st connecting member is either a connecting member by bonding wirea 
TAB tapeand BGA techniqueand a wiring board. 

[Claim 9]The semiconductor integrated circuit device according to claim 1 or 
2wherein said 1st connecting member is either of the connecting members by bonding 
wirea TAB tapeand BGA technique. 

[Claim 10]The semiconductor integrated circuit device according to claim 1 or 



2wherein said 1st connecting member is a bonding wire, 

[Claim 1 1]The 5th pad that is arranged on said 1st chip and connected to said 2nd 
chipThe semiconductor integrated circuit device according to claim 1 or 2 providing 
further the 2nd connecting member that connects the 6th pad that is arranged on 
said 2nd chip and connected to said 1st chipand said 5th pad and said 6th pad. 
[Claim 12]The 1st internal circuit unit it is arranged on said 1st chip and connected to 
said 1st pad and said 5th padThe semiconductor integrated circuit device according 
to claim 1 1 providing further the 2nd internal circuit unit it is arranged on said 2nd 
chip and connected to said 3rd pad and said 6th pad. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the semiconductor integrated circuit 
device with which two or more chips have been arrangedrespectivelyand were 
accumulated by one envelope on the bed divided into plurality. 
[0002] 

[Description of the Prior Art]when improvement in the accumulation art of a 
semiconductor and assembly art progressed in recent yearscarrying out packaging of 
two or more chips to one envelope collectively is often performed increasingly. When 
it carries in a chip several circuits where performances differin order to avoid 
interferencethe chip which carries the circuit where performances differ on the 
separated bed is arrangedrespectively. The conventional technology of such a 
semiconductor integrated circuit device is explained below. 

[0003] Drawing 9 shows the lineblock diagram of the semiconductor integrated circuit 
device which comprised two chips by conventional technology. As shown in drawing 
9the 1st bed 11a and the 2nd bed 1 lb are arranged on the substrate 
lOrespectivelyand the 1st chip 12a and the 2nd chip 12b with which circuit 
performances differ on these 1st beds 11a and the 2nd bed 1 lb are 
arrangedrespectively. In the 1st chip 12athe 1st internal circuit unit 13a is 
arrangedand the pads 14a and 15a are connected to this 1st internal circuit unit 
1 3arespectively. The pad 14a is connected to a power pin (not shown) by the bonding 
wire 16aand the pad 15a is connected to a GND pin (not shown) by the bonding wire 
18a. Similarlyin the 2nd chip 12bthe 2nd internal circuit unit 13b is arrangedand the 
pads 14b and 15b are connected to this 2nd internal circuit unit 1 3brespectively. The 
pad 14b is connected to a power pin (not shown) by the bonding wire 16band the pad 
15b is connected to a GND pin (not shown) by the bonding wire 18b. And in order to 
transmit a signal between the 1st chip 12a and the 2nd chip 12bthe pad 20a linked to 
the 1st internal circuit unit 13a and the pad 20b linked to the 2nd internal circuit unit 



13b are connected by the bonding wire 21. 
[0004] 

[Problem(s) to be Solved by the Inventionjln the semiconductor integrated circuit 
device by the above-mentioned conventional technologyin order to avoid interference 
between each chip 12a and 12btwo or more chips 12a and 12b have been divided and 
arranged by separating the beds 11a and lib. As a resultthe electrostatic discharge 
mode which did not exist in one envelope with the composition which has arranged 
only one chip arose. This electrostatic discharge mode is that electrostatic discharge 
occurs between the pin which comes out of the envelope connected to the pad in a 
certain chip among two or more chipsand the pin which comes out of the envelope 
connected to the pad in other chips. When such electrostatic discharge mode 
happensinstant discharge current and voltage which were generated with static 
electricity ranging over between chips flow into an internal circuitand there is a 
problem that degradation and destruction of the element in this circuit arise. 
[0005]For exampleit is based on the GND pin connected with the pad 15b on the 2nd 
chip 12bSince the 1st chip 12a and 2nd chip 12b are connected by the bonding wire 
21 when electrostatic discharge occurs in the pad 14a connected with the power pin 
of the internal circuit unit 13a in the 1st chip 12aThe instant discharge current 
generated in the 1st chip 12a and voltage will flow into the 2nd chip 12b through the 
course 60 shown in drawing 9 . And the current which flowed into this 2nd chip 12band 
voltage were impressed to the circuit for realizing the circuitry and the characteristic 
which are required of the internal circuit unit 1 3b of the 2nd chip 1 2bi.e.an integrated 
circuitand there was a problem that the characteristic degradation and destruction of 
a circuit element will arise. 

[0006]There is a place which it is made in order that this invention may solve an 
aforementioned problemand is made into the purpose in providing the semiconductor 
integrated circuit device which can prevent the performance degradation of a 
circuitand destruction. 
[0007] 

[Means for Solving the Problem]In order to attain said purposea means shown below 
is used for this invention. 

[0008]A semiconductor integrated circuit device by the 1st viewpoint of this 
inventionAre a semiconductor integrated circuit device which carries two or more 
chips in one envelopeand The 1st chipSaid 1st chipthe 2nd chip arranged 
independently electricallyand the 1st pad that is arranged on said 1st chip and 
connected to the 1st GND pinThe 2nd pad that is arranged on said 1st chip and 
connects with said 1 st padThe 3rd pad that is arranged on said 2nd chip and 
connected to the 2nd GND pinThe 4th pad that is arranged on said 2nd chip and 
connects with said 3rd padA protection circuit arranged at least at one side between 
the 1 st connecting member that connects said 2nd pad and said 4th padbetween said 
2nd pad and said 3rd padand said 4th pad is provided. [ said 1 st pad] 



[0009]A semiconductor integrated circuit device by the 2nd viewpoint of this 
inventionCarry two or more chips in one envelopeand on a bed divided into 
pluralitythese chips are the semiconductor integrated circuit devices 
arrangedrespectivelyand The 1st bedThe 1st chip arranged on said 1st bedand the 
2nd bed arranged by separating from said 1st bedThe 2nd chip arranged on said 2nd 
bedand the 1st pad that is arranged on said 1st chip and connected to the 1st GND 
pinThe 2nd pad that is arranged on said 1st chip and connects with said 1st padThe 
3rd pad that is arranged on said 2nd chip and connected to the 2nd GND pinThe 4th 
pad that is arranged on said 2nd chip and connects with said 3rd padA protection 
circuit arranged at least at one side between the 1 st connecting member that 
connects said 2nd pad and said 4th padbetween said 2nd pad and said 3rd padand 
said 4th pad is provided. [ said 1st pad] 
[0010] 

[Embodiment of the Invention]The semiconductor integrated circuit device concerning 
an embodiment of the inventionOn the bed divided into pluralitytwo or more chips are 
arrangedrespectivelyone envelope is accumulatedand it makes it possible to avoid 
that degradation and destruction of an element arise by missing the instant current 
generated by electrostatic dischargeand voltage via a protection circuit. 
[0011]An embodiment of the invention is described with reference to drawings below. 
On the occasion of this explanationa common reference mark is given to the portion 
which crosses and is common in a complete diagram. 

[0012][A 1st embodiment] A 1st embodiment is the example which provided the 
protection circuit on two or more chipsrespectivelyin order to miss instant current 
and voltage which were generated by electrostatic discharge. 

[0013] Drawing 1 shows the rough perspective view of the semiconductor integrated 
circuit device concerning a 1st embodiment of this invention. Drawing 2 shows the 
partial enlarged drawing of the semiconductor integrated circuit device shown in 
drawing 1 . 

[0014]As shown in drawing 1 and drawing 2t he 1st bed 11a and the 2nd bed lib are 
arranged on the substrate 1 0respectivelyand the 1st chip 12a and the 2nd chip 12b 
with which circuit performances differ on these 1st beds 11a and the 2nd bed lib are 
arrangedrespectively. In the 1st chip 12athe 1st internal circuit unit 13a is 
arrangedand the pads 14a and 15a are connected to this 1st internal circuit unit 
13arespectively. The pad 14a is connected to the power pin 17a by the bonding wire 
16aand the pad 15a is connected to the GND pin 19a by the bonding wire 18a. 
Similarlyin the 2nd chip 12bthe 2nd internal circuit unit 13b is arrangedand the pads 
14b and 15b are connected to this 2nd internal circuit unit 1 3brespectively. The pad 
14b is connected to the power pin 17b by the bonding wire 16band the pad 15b is 
connected to the GND pin 19b by the bonding wire 18b. 

[0015]In order to transmit a signal between the 1st chip 12a and the 2nd chip 12bthe 
pad 20a linked to the 1st internal circuit unit 13a and the pad 20b linked to the 2nd 



internal circuit unit 13b are connected by the bonding wire 21. 
[0016]The 1st protection circuit 22a is connected to the pad 15a of the 1st chip 
12aand the pad 23a is connected to this 1st protection circuit 22a. Similarlythe 2nd 
protection circuit 22b is connected to the pad 15b of the 2nd chip 12band the pad 
23b is connected to this 1 st protection circuit 22b. And the pad 23a and the pad 23b 
are connected by the bonding wire 24. 

[0017]Herethe protection circuits 22a and 22b are arranged at the peripheral part of 
each chips 12a and 12b so that it may be arranged at the outside of the internal 
circuit units 13a and 13b of each chips 12a and 12b. In order to miss current and 
voltage by static electricity using the protection course 25resistance of area A needs 
to be lower than resistance of area B. 

[0018]Since the substrate of each chip short-circuits on the bedwhen the bed is not 
divided into pluralitythe substrate of each chip short-circuits electrically on the same 
bedand the substrate of each chip stops being in an independent state electrically in 
wirebonding. On the other handin a 1st embodiment of this inventionthe substrate of 
the 1st and 2nd chips 12a and 12b is electrically changed into the independent state 
by forming the separated beds 11a and 1 1 band arranging the 1st and 2nd chips 12a 
and 12b on this bed 1 la and 1 1 brespectively. In other wordsthe substrate of each 
chips 12a and 12b does not short-circuit directly with electric wiring. Since the 1st 
and 2nd chips 12a and 12b have different circuit performance as shown belowthis is 
for avoiding the fault by the difference in this circuit performance. 
[0019]For exampiethe frequency used with the 1st chip 12a and 2nd chip 12b differs. 
The supply voltage values of the 1st chip 12a and the 2nd chip 12b differ more than 
twice [ at least ] so that the power supply voltage of the 1st chip 12a may be [ the 
power supply voltage of 10V and the 2nd chip 12a ] 100V. One [ the chip / the 1st 
chip 12a and 2nd chip 12b differ in one of a power supplyand the timing of OFFwhen 
the 1st chip 12a is onethe 2nd chip 12b one / the chip / or turns offor / the 2nd chip 
12b ] when the 1st chip 12a is OFF. In another side of the 1st chip 12a and the 2nd 
chip 12bone side of the 1st chip 12a and the 2nd chip 12b may use a digital signal 
using an analog signal. 

[0020]The 1st and 2nd internal circuit unit 13a and 13b is a circuit which realizes the 
circuitry required of an integrated circuitand the characteristic. 
[0021] Drawing 3 t hru/or drawing 5 show the concrete lineblock diagram of the 
protection circuit concerning a 1st embodiment of this invention. The protection 
circuits 22a and 22b may be which structures of the structure shown in drawing 3 
thru/or drawing 5 and especially in order to attain the purposetheir structure shown in 
drawing 3 (a) and drawing 4 (a) is preferred. 

[0022]As shown in drawing 3 (a)the protection circuits 22a and 22b may comprise the 
two diodes 31 and 32 by which multiple connection was carried out. As shown in 
drawing 3 (b)multiple connection of two or more diodes 31 and 33 to which the series 
connection of the protection circuits 22a and 22b was carried outand two or more 



diodes 32 and 34 by which the series connection was carried out may be carried out. 
[0023]As shown in drawing 4 (a)multiple connection of the transistor 41 to which the 
series connection of the protection circuits 22a and 22b was carried out and the 
resistance 42and the transistor 43 and the resistance 44 by which the series 
connection was carried out may be carried out. As shown in drawing 4 (b)multiple 
connection of the transistors 41 and 45 to which the series connection of the 
protection circuits 22a and 22b was carried out and the resistance 42 and 46and the 
transistors 43 and 47 and the resistance 44 and 48 by which the series connection 
was carried out may be carried out. 

[0024]As shown in drawing 5 (a)the protection circuits 22a and 22b may comprise the 
two transistors 51 and 52 by which multiple connection was carried out. As shown in 
drawing 5 (b)multiple connection of two or more transistors 51 and 53 to which the 
series connection of the protection circuits 22a and 22b was carried outand two or 
more transistors 52 and 54 by which the series connection was carried out may be 
carried out. 

[0025]Since the 1st protection circuit 22a - pad 23a - bonding wire 24 - pad 23b - 
2nd protection circuit 22b are arranged between the pad 1 5a connected with the GND 
pins 19a and 19band 15b according to a 1st embodiment of the abovethe following 
effects are acquired. 

[0026]For examplethe case where electrostatic discharge occurs in the pad 14a 
connected with the power pin 17a of the internal circuit unit 13a which is in the 1st 
chip 12a on the basis of the pad 15b connected with the GND pin 19b of the 2nd chip 
12b is assumed. In this casecurrent and voltage by the static electricity generated in 
the 1st chip 12a since the protection course 25 shown with the wavy line of drawing 2 
was formed in a 1st embodimentit can miss to the GND pin 19b of the 2nd chip 12b 
through the protection course 25without flowing into the 2nd chip 12b via the bonding 
wire 21. That isit can be made to discharge to the exteriorwithout impressing instant 
current and voltage to the internal circuit unit 1 3b of the 2nd chip 1 2b. 
[0027]Thusin a 1st embodimenteven if it is a case where the electrostatic discharge 
mode over two or more chips arisesdegradation and destruction of an element in an 
internal circuit are avoidable. For this reasonin the time of use of the electric product 
by which the manufacturing process of an integrated circuitthe manufacturing process 
of the electric product by which an integrated circuit is carriedand an integrated 
circuit are carried even if it was a case where electrostatic discharge 
occurredetc. Degradation of the performance of an electric product and the problem of 
an element breakdown that an integrated circuit and this integrated circuit were 
carried are avoidable. Thereforethe reliability over the electrostatic discharge of a 
semiconductor integrated circuit device can be improved. 

[0028]The protection circuits 22a and 22b can be formed with easy compositionas 
shown in drawing 3 thru/or drawing 5 and also they do not need complicated 
connection of the protection circuits 22a and 22b in formation of the protection 



course 25. For this reasonmanufacture of a semiconductor integrated circuit device is 
easyand can lower the manufacturing cost of a semiconductor integrated circuit 
device. 

[0029]Although the case where two chips were carried was mentioned as the example 
in a 1st embodiment and it explained ittwo or more chips may be carried. For 
examplethe 1 st pad that connects between chipsand the 2nd pad connected to a 
GND pin are provided on each chiprespectivelyit connects by a bonding wire and the 
1st pad of each chip should just provide a protection circuit between the 1st pad and 
the 2nd pad. Also in this casethe same effect as a 1 st embodiment of the above can 
be acquired. 

[0030][A 2nd embodiment] In the semiconductor integrated circuit device shown by a 
1 st embodimenta 2nd embodiment omits the protection circuit on one chipand 
shortens a protection course. 

[0031] Drawing 6 and drawing 7 show the top view of the semiconductor integrated 
circuit device concerning a 2nd embodiment of this invention. Belowthe 
semiconductor integrated circuit device concerning a 2nd embodiment is explained. 
With the semiconductor integrated circuit device concerning this 2nd embodimentthe 
same structure as the semiconductor integrated circuit device concerning a 1st 
embodiment of the above omits explanationand explains only a different structure. 
[0032]Firstthe structure shown in drawing 6 loses the protection circuit 22a arranged 
on the 1st chip 12a by a 1st embodimentand is carrying out direct continuation of the 
pad 15a connected with a GND pin (not shown)and the chip 12a and the pad 23a 
which connects between 12b. Thereforebetween the pad 15a connected with a GND 
pinand 1 5bthe pad 23a - the bonding wire 24 - the pad 23b - the protection circuit 
22b are arranged. 

[0033]On the other handthe structure shown in drawing 7 loses the protection circuit 
22b arranged on the 2nd chip 12b by a 1st embodimentand is carrying out direct 
continuation of the pad 15b connected with a GND pin (not shown)and the chip 12a 
and the pad 23b which connects between 1 2b. Thereforebetween the pad 1 5a 
connected with a GND pinand 15bthe protection circuit 22a - the pad 23a - the 
bonding wire 24 - the pad 23b are arranged. 

[0034]According to a 2nd embodiment of the abovethe same effect as a 1 st 
embodiment can be acquired. 

[0035]Compared with a 1st embodimentthe protection course 25 can be formed in 
few protection circuits. For this reasonit becomes easier to carry out discharge in the 
protection course 25and degradation of the circuit element by electrostatic discharge 
and destruction can be avoided. 

[0036]in additionthis invention is not limited to each above-mentioned embodimentand 
it is a range which does not deviate from the gistand many things are boiledand it can 
be changed at an execution phase That isalthough the connection between pads was 
mentioned as the example in 1st and 2nd embodiments of the above and explained 



the case where a bonding wire was usedby thema connecting member is not limited to 
a bonding wire. For exampleconnection between pads may be made using the TAB 
tape by the TAB (Tape Automated Bonding) art shown in drawing 8 (a) and drawing 8 
(b)or the connecting member by BGA (Ball Grid Array) art. It is also possible to 
connect between pads using a wiring board. 

[0037]The invention of various stages is included in the above-mentioned 
embodimentand various inventions may be extracted by the proper combination in two 
or more constituent features indicated. For exampleeven if some constituent features 
are deleted from all the constituent features shown in an embodimentthe technical 
problem described in the column of Object of the Invention is solvableand when the 
effect described in the column of the effect of the invention is acquiredthe 
composition from which these constituent features were deleted may be extracted as 
an invention. 
[0038] 

[Effect of the Invention]As explained aboveaccording to this inventionthe 
semiconductor integrated circuit device which can prevent the performance 
degradation of a circuit and destruction can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The rough perspective view showing the semiconductor integrated circuit 
device concerning a 1st embodiment of this invention. 

[Drawing 2] The partial enlarged drawing of the semiconductor integrated circuit 
device shown in drawing 1 . 

[Drawing 3] The circuit diagram showing the example of the protection circuit 
concerning a 1 st embodiment of this invention. 

[Drawing 4] The circuit diagram showing the example of the protection circuit 
concerning a 1st embodiment of this invention. 

[Drawing 5] The circuit diagram showing the example of the protection circuit 
concerning a 1st embodiment of this invention. 

[Drawing 6] The rough top view showing the semiconductor integrated circuit device 
concerning a 2nd embodiment of this invention. 

[Drawing 7] The rough top view showing other semiconductor integrated circuit 

devices concerning a 2nd embodiment of this invention. 

[Drawing 8]A s for drawing 8 (a) drawing 8 (b) is a rough top view showing the 

semiconductor integrated circuit device using TAB concerning 1st and 2nd 

embodiments of this inventionand a sectional view of the semiconductor integrated 

circuit device which met the Vlllb-VIIIb line shown in drawing 8 (a). 

[Drawing 9] The rough top view showing the semiconductor integrated circuit device 



by conventional technology. 
[Description of Notations] 
1 0 — Substrate 
11a11b — Bed 
12al2b — Chip 

13a13b — The internal circuit unit 

14a14b15a15b20a20b23a23b ~ Pad 

16a16b18a18b2124 — Bonding wire 

17a17b — Power pin 

19a19b~GND pin 

22a22b ~ Protection circuit 

25 — Protection course. 
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